LOPES, S.M., OLIVEIRA, E.H., TARLI, V. Five new species of Ectobiidae (Blattodea) collected in the Reserva Ducke, Amazonas, Brazil.
Introduction
The specimens of Blattodea presented herein were collected in the Reserva Ducke, Manaus, state of Amazonas, and belong to the family Ectobiidae. Most ectobiid species are small in size compared to blaberids and many blattids. They are usually long-legged and very fast-moving (Rentz 2014) . Forest ecosystems, such as the area within the Ducke Reserve, have structurally complex habitats where cockroaches are relatively diverse. These habitats offer many niches for roach populations, including living and dead leaves, branches, cracks and spaces in the bark, twigs, hollows, etc. (Bell et al. 2007 ). In temperate climates, cockroaches play a minor role in soil biology because their populations are not very dense (Eisenbeis & Wichard 1985) . Similarly, in tropical forests, ants, mites and springtails are dominant, and cockroaches are only occasionally mentioned in this context (Fittkau & Klinge 1973) .
In this contribution we describe and illustrate the male genitalia of five new species of Ectobiidae collected in the Reserva Ducke, Manaus, state of Amazonas. Four of the new species belong to the subfamily Pseudophyllodromiinae and one to Nyctiborinae. The Ectobiidae were studied by Khambhampati (1996) , based on 31 species of cockroaches and their mitochondrial DNA and RNA concluded that Ectobiidae is a sister group of Blaberidae. This conclusion was supported by Maekawa & Matsumoto (1999) after analyzing 18 species of orthopteroid insects, including three species of Asian cockroaches belonging to the families Blaberidae, Ectobiidae and Blattidae, based on COII, and added that Blattidae is a sister-group of the Blaberidae and Ectobiidae.
In the checklist provided by Beccaloni (2014) , among Pseudophyllodromiinae, the genus Amazonina Hebard, 1929 comprises 17 species, of which 15 are Neotropical and 14 of these are described from Brazil, in the Amazon region; and the genus Cariblatta Hebard, 1916 comprises 82 Neotropical species, of which 45 are listed for South America, with 42 species in Brazil and seven restricted to the Amazon region. The present study adds two species to each of these genera. The subfamily Nyctiborinae comprises 32 species, of which 29 are Neotropical, including 22 from Brazil with 15 recorded in the Amazon region; an additional species of Nyctibora from the Amazon is added herein.
The diversity of Blattodea is little known. Rocha e Silva Albuquerque (1974) studied members of Amazonina in the Amazon region; Lopes & Oliveira (2002a) Lopes & Oliveira (2002b , 2004 reported new locality records for members of both genera.
Materials and Methods
This study was conducted in the dense ombrophilous forest of the Reserva Ducke. The Reserva Ducke is located at km 26 of highway AM-010 (Manaus-Itacoatiara) between 03600'02'' and 03608'00'' S and 59658'00'' W. The regional climate is type Afi according to the Kö ppen classification. The mean annual temperature is 256C, and the minimum mean monthly temperature never falls below 186C. The mean annual rainfall is 2000 mm, with a rainy season from November to May, with most rainfall in March and April; and a dry season from June to October, with September typically the driest month (Sampaio et al. 2005) .
The vegetation is typical terra-firme tropical humid forest, which can be differentiated into plateau forest, with predominantly clay soils or dystrophic yellow-alic latosol; forest slope along the transition between the plateau and the valley, with predominantly quartz-sand soils; and campinarana forest or valley, with predominantly sandy soils (Ribeiro et al. 1999) .
The collecting focused on adults found in the leaf litter, and on twigs, fallen logs and foliage. We collected during the early evening hours, using a plastic container with 50 ml of 70% ethanol, to euthanize the specimens. The specimens were placed in plastic containers with 70% ethanol and 8 ml glycerin in a proportion of 80:20, and were labeled as to collector, date, time of collection and plot number. They were then taken to the laboratory, sorted and pinned. The species were identified at the Museu Nacional of Rio de Janeiro, with the aid of identification keys and comparison with previously identified material. For observation of the genital plates, we separated the tail from the abdomen, using traditional dissection techniques described by Lopes & Oliveira (2000) . After analysis, the plates and genital parts were stored in microtubes containing glycerin, and stored next to their respective specimens, a technique developed by Gurney et al. (1964) . The terminology of the genitalia and the taxonomic classification are based on Roth (2003) .
We collected a total of 777 specimens of Ectobiidae, of which 359 belong to subfamily Pseudophyllodromiinae, 409 to Blattellinae, 7 to Anaplectinae and 2 to Nyctiborinae. The 5 new species described are represented by 132 specimens belonging to the subfamilies Pseudophyllodromiinae and Nyctiborinae. The remaining 227 individuals are other, known species of Pseudophyllodromiinae.
The material studied in this paper was deposited in the collection of the Instituto Nacional de Pesquisas da Amazô nia, INPA and in the collection of the Entomology Department of the Museu Nacional, UFRJ/MN.
Results
Amazonina spiculata sp. nov. Dimensions of Holotype =. Total length: 15.4 mm; length of pronotum: 2.8 mm; width of pronotum: 3.8 mm; length of tegmen: 13.4 mm; width of tegmen: 3.2 mm.
Head subtriangular, vertex slightly exposed beneath pronotum in dorsal view; interocular space narrow, approximately one-third of distance between antennal bases. Antennae long, reaching beyond apex of abdomen; maxillary palps with third and fourth articles similar in size and larger than the dilated fifth article.
Thorax with pronotum subtrapezoidal, lateral flaps rounded and slightly deflexed. Legs spiny; fore femur with ventrocephalic margin bearing row of 12 spines that gradually decrease in size toward the apex, plus two large apical spines; ventrocaudal margin with four well-spaced spines in medianapical region, one apical spine; middle and hind femora each with five or six large, well-spaced spines, including one apical spine, similarly arranged on ventral surfaces; genicular spine present; pulvilli present on all tarsomeres, claws symmetrical and specialized; arolium small. Tegmina long, reaching beyond apex of cerci; marginal field narrow. Scapular field elongate, with oblique veins; discoidal field with longitudinal venular arrangement; basal branches arranged almost obliquely; anal field narrow, with 6 or 7 axillary veins. Wings, costal field with apices of branches of radial vein dilated; apical triangle present, small; anal field folded as a fan.
Abdomen. Supranal plate narrow, slightly indented medially between cerci (Figure 1c ). Cerci long, tapering toward apex. Subgenital plate wide, with 2 elongated styles and a median projection between them, and tapered expansion on each lateral edge (Figures 1d, 1e, 1f ). Left phallomere shaped as an inverted U with arms subequal in size and shape (Figure 1g ). Right phallomere hooked, with elongate and widened apex (Figure 1h ). Median sclerite comma-shaped, tapering toward apex (Figure 1i Etymology. The species name refers to the shape of the apex of the style.
Discussion. This species is similar to A. goiana (Rocha e Silva-Albuquerque, 1974) in the lateral configuration of the base of the subgenital plate (Figure 1d ). It differs in the configuration of the styles and the genitalia (Figures 1g, 1h, 1i) .
Amazonina spinostylata sp. nov.
General coloration light brown (Fig. 6b ) Head with distinct dark-brown marks on the labrum, genae, and between insertion of antennae; dark-brown transverse stripe on interocular space (Figure 2a) , antennae light-golden tomentose; pronotum hyaline, central disk milky light brown with dark-brown nuances (Figure 2b ). Tegmina dark brown, hyaline, with sparse darkbrown dots. Legs pale, basal portion of most femoral and tibial spines dark brown; pulvilli whitish.
Dimensions of Holotype =. Total length: 14.2 mm; Length of pronotum: 2.5 mm; width of pronotum: 2.9 mm; length of tegmen: 11.9 mm; width of tegmen: 3.0 mm.
Head triangular, vertex exposed beneath pronotum in dorsal view. Interocular space ample, about half of space between bases of antennae; antennae long, reaching beyond apex of abdomen; maxillary palpi with third and fourth articles subequal in length and larger than the remaining articles, fifth article dilated.
Thorax with pronotum subtrapezoidal, with rounded, slightly deflexed lateral flaps; central disk conspicuous. Legs spiny; fore femora, ventrocephalic margin with 4 spines, decreasing in size toward apex, plus 2 larger apical spines; ventrocaudal margin with robust median spine plus 3 spines on apical third and one apical; middle and hind femora with 4 to 6 well-spaced spines and one apical spine, similarly arranged on both ventral surfaces. Genicular spine present. Pulvilli tiny, present on all tarsomeres; claws symmetrical and specialized. Tegmina long, reaching beyond apex of cercus; marginal field narrow, approximately one-third length of tegmina; scapular field long, with oblique venules; discoidal field with longitudinal veins, radiating in such a way that basal branches appear oblique; anal field short and narrow, with four or five axillary veins.
Abdomen. Supranal plate narrow, with slight median indentation; cerci long and tapering toward apex ( Figure 2c) ; subgenital plate symmetrical, with conspicuous triangular projection medially ( Figure 2d) ; styles short, round, with spiny projections on apex (Figures 2e, 2f) ; right phallomere slender, hook-shaped, with slight projections apically ( Figure 2g) ; median sclerite slender and spoon-shaped apically (Figures 2h, 2i) . Etymology. The species is named for the shape of the styles. Discussion. This species is similar to A. nodipenis (Hebard, 1926) in the configuration of the subgenital plate ( Figure 2d ) and styles (Figures 2e, 2f) , differing in its general coloration ( Figure 6b ) and genitalia (Figures 2g, 2h, 2i) .
Cariblatta duckeniana sp. nov.
General coloration brown (Fig. 6c) . Head dark brown with vertex yellowish brown, interocular space dark brown ( Figure 3a) ; eye black; antennae with seven light-brown basal antennomeres. Pronotum with central disk dark brown, lateral flaps hyaline (Figure 3b) . Legs dark brown with whitish pulvilli. Tegmina bicolored, marginal field and outer stripe narrow and scapular field hyaline; anal and discoidal fields and inner stripe of scapular field dark brown.
Dimensions of Holotype =. Total length: 11.2 mm; length of pronotum: 1.92 mm; width of pronotum: 2.8 mm; length of tegmen: 10.3 mm; width of tegmen: 2.6 mm.
Head subtriangular, vertex exposed beneath pronotum in dorsal view; interocular space narrow, approximately l/4 space between antennal insertions; antennae long and tomentose, reaching beyond apex of abdomen; maxillary palpi tomentose, third article longer than fourth, fifth article dilated.
Thorax with pronotum subtrapezoidal, transverse, convex, with lateral flaps rounded and slightly deflexed; legs spiny. Fore femora with ventrocephalic margin bearing 12 spines that decrease in size toward apex, plus 2 larger apical spines; ventrocaudal margin with three spines on apical third, plus one apical spine. Middle and hind femora with 6 to 7 well-spaced spines up to apex, one apical spine, spines similar on both ventral surfaces. Middle and hind femora each with genicular spine; pulvilli present on all tarsomeres; claws symmetrical, specialized, with ventral denticles. Arolium present, small. Tegmina lanceolate, long, reaching beyond apex of cerci, marginal field narrow and long, reaching to midlength of tegmina; scapular field with oblique venules; discoidal field with longitudinal veins; anal field short, with four axillary veins. Wings with costal field having apices of branches of radial vein dilated; apical triangle present, small; anal field ample and folded as a fan.
Abdomen. Supranal plate narrow, with slight median indentation between cerci; cerci long, slightly dilated ( Figure 3c) ; subgenital plate wide, base straight between styles; two projections present near base of plate, tapering toward apex, styles differentiated, bearing apical spine ( Figure 3d) ; left phallomere shaped as inverted U with 2 arms differing in shape and size ( Figure 3e) ; right phallomere hook-shaped, with preapical notch ( Figure 3f) ; median sclerite long and slender at apex (Figure 3g Etymology. The name of the species is derived from the type locality, the Reserva Ducke.
Discussion. This species can be distinguished from all other members of the genus by the shape of the subgenital plate (Figure 3d) , differing in the general coloration ( Figure 6c ) and genitalia (Figures 3e, 3f, 3g) .
Cariblatta manauensis sp. nov.
General coloration dark brown ( Figure 6d) ; frons with dark-brown transverse stripe between bases of antennae; interocular space with slightly darker stripe; antennae yellowish dark brown, golden-tomentose ( Figure 4a ); pronotum hyaline with central disk milky with dark-brown marks, strokes and dots (Figure 4b ). Legs with base of tibial spines and apex of tarsal articles dark brown. Tegmina hyaline with light brownish-orange veins and dark-brown transverse veins in median and apical regions of discoidal field.
Dimensions of Holotype =. Total length: 13.9 mm; length of pronotum: 2.6 mm; width of pronotum: 3.1 mm; length of tegmen: 11.7 mm; width of tegmen: 3.1 mm.
Head subtriangular, wide, vertex slightly exposed beneath pronotum in dorsal view; interocular space narrow, approximately 1/4 distance between bases of antennae; antennae long and tomentose, reaching beyond apex of abdomen; maxillary palps with third article longest, fifth article dilated.
Thorax with pronotum convex, subtriangular, lateral flaps and apex rounded. Legs spiny, fore femora with ventrocephalic margin armed with 16 spines, 6 decreasing in length toward apex, plus 2 apical spines; ventrocaudal margin with 2 spines on apical third, plus 1 apical spine; middle and hind femora with 4 or 5 spaced spines and 1 apical spine; spines similar on both ventral surfaces; pulvilli on all tarsomeres; claws symmetrical and specialized, with ventral denticles; arolia present. Tegmen lanceolate, marginal field narrow and deflexed; scapular field elongate, with oblique venules; discoidal field with veins arranged longitudinally; anal field short, with 6 to 7 axillary veins. Wings, costal field with apices of branches of radial vein dilated; apical triangle present, small; anal field ample and folded as a fan.
Abdomen. Supranal plate narrow, with distinct median indentation between cerci ( Figure 4c) ; subgenital plate ventrally narrowing toward apex, with rounded extensions with median styliform notch, serrated internally, and with two smaller rounded styles ( Figure 4d) ; left phallomere shaped as an inverted U with two arms differing in shape and size ( Figure 4e) ; right phallomere hook-shaped with conspicuous pre-apical notch, apex elongate and round ( Figure 4f) ; median sclerite long, its apex slender (Figure 4g Etymology. The specific name refers to the name of the city, Manaus, where the material was collected.
Discussion. This species is similar to C. vera (Rocha e SilvaAlbuquerque & Lopes, 1975) differing in the configuration of the subgenital plate (Figure 4d ).
Nyctibora nigra sp. nov.
General coloration dark brown, with yellowish dark-brown tomentosity (Figure 6e ). Head brown (Figure 5a ), eyes almost black; tip of clypeus light brown; palps and antennae goldentomentose with light-brown tips; ocelli whitish yellow; pronotum black ( Figure 5b) ; legs dark, golden-tomentose with darkbrown spines; pulvilli whitish.
Dimension of Holotype =. Total length: 27.2 mm; length of pronotum: 6.9 mm; width of pronotum: 9.8 mm; length of tegmen: 24.2 mm; width of tegmen: 8.4 mm.
Head subtriangular; vertex slightly exposed beneath pronotum in dorsal view; interocular space ample, measuring about half distance between bases of antennae; ocelli conspicuous; antennae long, reaching beyond apex of cerci; maxillary palps with four articles, each dilated at apex, and fifth article dilated and longer than remaining articles.
Thorax with pronotum elliptical, transverse and convex. Legs robust and tomentose; fore femora with ventrocephalic margin bearing small spines up to apex, pre-apical spine longest, and 2 larger apical spines; ventrocaudal margin with spines up to apex, with 1 spine on apical third, plus apical spine. Middle and hind femora with 6 to 9 robust, well-spaced spines, 1 apical spine; spines similar on both ventral surfaces; middle and hind femora each with genicular spine. Claws symmetrical, not specialized; arolia present; pulvilli present on all tarsomeres. Tegmina tomentose and developed, reaching beyond apex of cerci; marginal field narrow and elongate; scapular field with oblique venules; discoidal field ample, with longitudinal venules; anal field ample, with 11 axillary veins. Wings developed; apical triangle absent; anal field folded as a fan.
Abdomen. Supranal plate narrow proximally, distal half wider; inconspicuous indentation medially between cerci; cerci short, wide, tapering toward apex ( Figure 5c ); subgenital plate wide, short and asymmetrical, with apex slightly rounded and inconspicuous at the base between the styles, styles similar in shape and size ( Figure 5d ); right phallomere with laminar arms and sclerotized medially ( Figure 5e) ; median sclerite long, wide at base, with slender medial-apical projection ( Figure 5f ); left phallomere hook-shaped (Figure 5g Etymology. The species epithet refers to the general coloration.
Discussion. This species differs from other members of the genus in size, coloration (Figure 6e) , and the configuration of the genital plates (Figures 5e-g ).
